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The present invention relates to an electronic system capable of ge- 
nerating a sound, visual and/or sensitive alarm, whenever a determined pre- 
5 established distance between the transmitting unit and the receiving unit that 
integrate it becomes longer than the maximum limit established and initially 
programmed, and further to a process of generating phase synchronism 
between the transmitting unit and the receiving unit. 
Description of the Prior Art 
10 Alert and alarm devices provided with at least a transmitting element 

and a receiving element for transmitting and receiving signals emitted by ra- 
dio frequency are known from the prior art. Many of these devices trigger an 
alarm whenever there is an interruption or imposition of a barrier on the sha- 
ring signals between the transmitter and the receiver. Such devices are much 
15 used for protecting vehicles. However, other devices emit an alert whenever 
a determined pre-established limit of maximum distance between the trans- 
mitter and the receiver is exceeded. This type of alert device is used so that a 
transmitting element can be in the possession of the user, while a receiving 
element is positioned close to a handbag, work bag, another individual or 
20 even a vehicle. Its function is to alert the user when ever the object or indivi- 
dual bearing the receiving element is outside the pre-established distance 
limit. In this way, this device alerts the user about a possible theft of forge- 
tting of a personal object. 



25 electronic alarm devices comprising a signal transmitting element and a 
signal receiving element, wherein receiver is programmed for generating a 
sound or visual alert when the distance between these elements becomes 
longer than a maximum pre-established distance. However, these devices 
present problems with regard to their functioning range, because, in order to 

30 provide continuous monitoring of the distance established between the 
transmitter and the receiver, this device has to remain continuously on, which 
entails an excessive consumption of energy and provides a very restrict utili- 
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zation of the product itself. Another advantage observed in these devices 
refers to the problem of interference between two or more independent pie- 
ces of equipment that are simultaneously used. This problem impairs the 
large-scale production of the equipment, since it triggers the alarm unneces- 
5 sarily by the mere proximity with the other device, that is to say, the signals 
from one equipment interferes with a second equipment, because these de- 
vices do not have any means for differentiating the signals exchanged be- 
tween different apparatus, except for a change in transmission and reception 
frequency. 

10 Document US 4,260,982 discloses an alarm system triggered by pul- 

se modulation, producing an alert when the distance between the signal 
transmitting element and the signal receiving element exceed a predetermi- 
ned maximum limit Although the described system presents emission of co- 
ded signals, in order to over come the problem of interference with other si- 

15 milar systems, this coding is the same for all the pieces of equipment produ- 
ced. Therefore, it is necessary for the receiver to have a frequency ad- 
justment circuit, since the frequencies of the signals emitted by the transmi- 
tters of several different systems are varied, so as not to return to the pro- 
blem of interference. 

20 Moreover, in this system the problem of high consumption of energy 

for a short time of use of the equipment still remains, which results in a short 
range. 

Although document GB 2 112 600 makes reference to an alarm sys- 
tem that is triggered whenever the maximum determined distance between 

25 the transmitting element and the receiving element is exceeded, in this sys- 
tem the transmitter and the receiver transmits and receives signals, genera- 
ting a high consumption of energy and, consequently, a short range of use. 
Objectives of the Invention 

One objective of the present invention is to provide an electronic 

30 distancing-alert system, which is triggered whenever a determined pre- 
established maximum distance between a transmitting unit and a receiving 
unit is exceeded, providing low consumption of energy, providing a very long 
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range of use. 

Another objective of the present invention is to provide optimum pha- 
se synchronism between the transmitting unit and the receiving unit, and 
further to enable one to use one or more devices, without any interference or 
5 mixture of the transmitted and received signals occurring. 
Brief Description of the Invention 

The objective of the invention is to provide an electronic distancing- 
alert system comprising: 

(i) a transmitting unit positioned on a first body and comprising an 
10 encoder associated with a signal modulating and transmitting circuit; and 

(ii) a receiving unit positioned on a second body and comprising a 
signal receiving and demodulating circuit associated with a decoder; 

the encoder and the signal modulating and transmitting circuit generating and 
transmitting an identifying code associated with a carrier wave, the identifying 

15 code being received by the receiving and demodulating circuit and recogni- 
zed by the decoder that actuates the triggering circuit when the first body 
moves away from the second body and upon absence of the identifying code, 
the encoder then generates a plurality of identifying codes combinable with a 
plurality of different generation frequencies, which are transmitted and recei- 

20 ved in different fractions of time and in phase synchronism between the 
transmitting unit and the receiving unit 

The present invention also relates to a process of generating phase 
synchronism between a transmitting unit and a receiving unit of an electronic 
distancing-alert system, the process comprising the steps of: 



25 A) positioning the transmitting unit and the receiving unit connected 

and close to each other; 

B) closing a key for a determined period of time; 

C) actuating the memory circuit; and 

D) opening the key. 



30 Brief Description of the Drawing 

The present invention will now be described in greater detail with re- 
ference to an embodiment represented in the drawings, in which: 
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Figure^ is a block diagram of the transmitting unit that composes the 
electronic distancing-alert system of the present invention; 

Figure 2 is a block diagram of the receiving unit that composes the 
electronic distancing-alert system; 
5 Figure 3 is a diagram of the electronic circuit that composes the 

transmitting unit illustrated in figure 1; 

Figure 4 is a diagram of the electronic circuit that composes the re- 
ceiving unit illustrated in figure 2; and 

Figure 5 is a diagram of the output signal of the decoder present in 
10 the receiving unit. 

Detailed Description of the Figures 

According to a preferred embodiment and as can be seen in figures 1 
and 2, the electronic distancing-alert system of the present invention compri- 
ses a transmitting unit 10 and a receiving unit 20. 
15 As illustrated in figure 1 and 3, the transmitting unit 10 comprises a 

first power supply 11, for example, a CR 2032-type of Li/Mn0 2 battery with 
nominal voltage of 3V and an average functioning capacity of 225mAh, which 
feeds a first control circuit 12. 

The control circuit 12 has the function of generating non-symmetric 
20 square waves and maintaining the transmitting unit 10 on, while the alert 
system remains turned on. It is formed by an operational micropower amplifi- 
er A12 connected to two resistors R28 and R29 and a capacitor C12. The 
resistors R28 and R29 are connected in series and act as dividers of the 
input voltage. In this way, the positive pole of the amplifier A12 is fed with a 
25 fixed 1 .5V voltage, whereas the inverter (negative) pole is fed with a varying 
voltage. 

When this varying voltage corresponds to a voltage lower than 1.5 V, 
the logic level at the output of the amplifier A12 is equal to 1 (one) and the 
capacitor C12 is charged by re-feeding a diode D7 and a resistor R26. 
30 However, when the voltage at the inverter pole is higher than 1.5 V, the logic 
level at the output of the amplifier 12 is equal to 0 (zero) and the capacitor 
C12 is discharged through a resistor R27. In this way, the control circuit 12 
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works as an oscillator, generating asymmetric square waves. 

Although this control circuit 12 remains turned on during the whole 
period of functioning of the alert system, its consumption of energy is of 
about 10 |^A, which provides a useful life of the battery on the order of thou- 

5 sands of hours. 

Once the square wave has been generated, it is transmitted to a en- 
coder 13, which is associated with the control circuit 12. 

The encoder 13 comprises a trinary integrated circuit CI13, which 
may have, for instance, nine ports for configuration of the code, if it is the 

10 145026 model. When assembling the alert system, some of the ports of this 
integrated circuit CM 3 are chosen and enabled, generating a determined se- 
rial identifying code. This means that this alert system will function, while ge- 
nerating the same identifying code. 

When assembling the second alert system, another combination of 

15 enabled ports will be chosen, providing the generation of a new identifying 
code, different from the first one. A new combination of enabled ports is ma- 
de when assembling the third alert system and so on. 

Since with each new combination of enabled ports in the integrated 
circuit CI13, a different identifying code will be formed, the probability of in- 

20 terference occurring during the simultaneous functioning of various alert 
systems, due to the coincidence of identifying codes, is very small, conside- 
ring that the model of integrated circuit CI13 cited as an example is capable 
of generating 3 9 different identifying codes. The utilization of other models of 
integrated circuit CM 3 that enable one to generate a greater number of diffe- 

25 rent identifying codes is also foreseen. 

The identifying code corresponds to a pulse train that is generated at 
a determined generation frequency, which results in a pulse train having a 
determined duration in time. Just like the codes, this frequency may also be 
different from a system to another, further reducing the probability of interfe- 

30 rence occurring. For instance, an alert system operates with a determined 
identifying code, always generated at a frequency equal to 1KHz. If this sys- 
tem is in the same environment as another system that operates with an 
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identifying code identical to the first one, but generated at a frequency equal 
to 2KHz, there will be no interference between these two systems, although 
the codes are identical. This is because their respective receiving units 20 
are adjusted to operate with their determined identifying codes at their de- 
5 termined frequencies, since the referred-to pulse train will have a different 
duration in time in the two cases exemplified above. 

Once the identifying codes have been generated, they are transmi- 
tted to a signal modulating and transmitting circuit 14, called PLL transmitter 
14. 

10 The PLL (Phase Locked Loop) transmitter 14 is a totally integrated 

UHF transmitter having low power. Its function is to modulate the signal and 
transmit it by means of radio frequency (RF). It is formed by an integrated 
circuit C14; so it has a reduced size, optimizing the space of the transmitting 
unit 10 and decreasing the occurrence of interference. Its low cost makes it 

15 use feasible in the production of alert systems on a large scale. 

The PLL transmitter 14 has advantages if compared with a traditional 
circuit, formed by a modulating component connected to another transmitting 
component. The first advantage lies in the transmission of the carrier wave, 
since the integrated circuit CI14 has a BAND pin, the function of which is to 

20 select the transmission frequency (fR Fout) of the carrier wave. This is done by 
varying the voltage level that feeds this BAND pin between 0V (zero Volt) 
and VCC, that is to say, 3V. 

Thus, the output frequency of the PLL transmitter 14 will be determi- 
ned by the expression: 

25 fRFout = f crystal X divider 

wherein f crystal corresponds to the frequency of the crystal oscillator C100 (fi- 
gure 3), which may be of 9.84MHz or 13.56MHz. The crystal oscillator C100 
may be of the NDK NX1255GA type or NDK NX8045GB type, SMD packa- 
ging or another compatible type. The divider corresponds to an increase in 

30 the output frequency, which may be of 32 times when the voltage applied to 
the BAND pin is equal to VCC or 3V, or 64 times when the voltage applied to 
the BAND pin is equal to zero. 
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Therefore, considering the expression cited above and choosing 
level 1 (3V) as the input voltage on the BAND pin, we will have the following 
options of output frequencies for the carrier wave: 

a) f R Fout= 13.56MHz x 32 = 434MHz -> when using the 13.56MHz 
5 crystal; and 

b) fR Fout= 9.84MHz x 32 = 31 5MHz -> when using the 9.84MHz. 

On the other hand, choosing level 0 (0V) as the input voltage on the BAND 
pin, we will have the following options of output frequencies for the carrier 
wave: 

10 c) f R F out= 1 3.56MHz x 64 = 868MHz. 

Thus, it is clear that, in function of the voltage value applied to the 
BAND pin, the frequency of the crystal C100 oscillator is multiplied by 32 or 
64. 

Unlike the systems found in the prior art, the frequency chosen to be 
1 5 used by the distancing-alert system of this invention is of 434MHz, since this 
is a free frequency that is within the ham radio range. 

The second advantage of the PLL transmitter 14 is associated with 
the modulation of the signal. The integrated circuit CI14 has a MODE pin with 
the function of selecting the type of data modulation, which may be either 
20 OOK (On Off Keying) or FSK (Frequency Shift Keying). 

Furthermore, a third advantage of the PLL transmitter 14 lies in the 
presence of the ENABLE pin in the integrated circuit CI14, which controls the 
condition of the PLL, which may be wait condition or functioning condition. In 
the wait condition, the consumption of the battery is minimum and no data is 
25 modulated or transmitted. 

By means of the ENABLE pin, the control circuit 12 maintains the 
PLL transmitter 14 in a wait condition during 985ms (milliseconds) and in 
functioning condition for 15ms in the total time of 1 second. The consumption 
of energy of the power supply 11 is extremely low, enabling the alert system 
30 to have a range of use much longer than that of other similar electronic sys- 
tems. 

Further with regard to the PLL transmitter 14, the LC circuit is present 
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in the step of transmitting the signal and has the function equivalent to that of 
an antenna, but allowing one to maintain the reduced size of the transmitting 
unit 10. 

Once transmitted by the transmitting unit 10, the signal is received by 
5 the receiving unit 20. 

As illustrated in figures 2 and 4, the receiving unit 20 comprises a 
second power supply 21 , which directly feeds a second control circuit 22, a 
memory circuit of the flip-flop chip 25, a comparator 26, a alert triggering cir- 
cuit 27, a decoder 23 and a signal receiving and demodulating circuit 24. 
10 The second power supply may be, for example, a battery with nominal volta- 
ge 12V. 

The second control circuit 22 controls the signal receiving and de- 
modulating circuit 24, called PLL receptor 24, and the decoder 23. This con- 
trol circuit 22 is formed by an operational amplifier A22. Its functioning is 

1 5 identical to that of the first control circuit 12 already described. 

The signal is received by the PLL receptor 24, which is compatible 
with the PLL transmitter 14, arranged in the transmitting unit 10. 

Just as the PLL transmitter 14, the PLL receiver 24 also comprises 
an integrated circuit CI24 equivalent and complementary to the integrated 

20 circuit C1 14 of the PLL transmitter and that aggregates two functions in a sin- 
gle component, that is to say, it has the function of receiving and demodula- 
ting or filtering the signal. In this way, by means of its signal-receiving system 
adjusted to operate at the same frequency as the PLL transmitter 14, the PLL 
receiver 24 receives the transmitted signal and, according to the adjustment 

25 of its demodulation system, filters the signal, which may have been received 
in the OOK mode or FSK mode. 

The integrated circuit CI24 is provided, among others, with an ENA- 
BLE pin, which controls the condition of the PLL receiver 24, which may be a 
wait condition and a functioning condition. In this way, by means of the ENA- 

30 BLE pin, the second control circuit 22 keeps the PLL receiver 24 functioning 
for only 10ms (milliseconds) in the total time of 1 second. Also in the case of 
the receiving unit, the consumption of energy of the power supply 21 is ex- 
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tremely low, which enables the alert system to have a range much longer that 
that of other similar electronic systems. 

Once the signal has been received and filtered (demodulated), it is 
transmitted to the decoder 23, the function of which is to recognize the se- 
5 quence of the identifying code, which has been pre-established by the enco- 
der 13 in the transmitting unit 10. For this purpose, the decoder 23 corres- 
ponds to an integrated circuit CI23 compatible with the integrated circuit C1 13 
of the encoder 13, and should be adjusted, so that it can recognize the pre- 
determined and transmitted identifying code. 

10 Thus, if the recognition by the CI23 is positive, that is to say, if the 

identifying code is received and corresponds to that predetermined one, a 
positive signal (5V) is obtained at the output of the decoder 23, as illustrated 
in figure 5. On the other hand, if the recognition is negative, that is to say, if 
the code is not received or else if it is received but is not the correct code, a 

15 null signal, i.e., a logic level 0 (zero) is obtained at the output of the decoder 
23. 

The signal obtained at the output of the decoder 23 is then transmi- 
tted to the flip flop 25, if the key CH1 is closed, and to the comparator 26 by 
means of the circuit RC. In this case, whenever the identifying code is recei- 

20 ved and is correct, one obtains a level of 5V for about 10ms each second, the 
output remaining at zero for the rest of the time. 

The comparator 26 is formed by an operational open-mesh amplifier 
A26 connected to a first middle-resistance resistor R16, a second resistor 
R26 with resistance value higher than that of the first resistor R16 and a third 

25 resistor R36, the resistance value of which will be calculated in order to 
maintain a control voltage equal to AV at the non-inverting input of the ampli- 
fier A26. Further forming the comparator 26, a capacitor C26 and a diode 
D26 are foreseen. 

The circuit of the comparator 26 is mounted in such a way, that the 

30 middle-resistance resistor R16 will allow the capacitor C26 to be rapidly 
charged, whereas the high-resistance resistor R26 causes the capacitor C26 
to be slowly discharged. The function of the diode D26 is to prevent the dis- 
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charge of the capacitor C26 from being effected by means of the resistor 
R16, since the latter has a resistance value lower than that of the resistor 
R26. 

Thus, and as illustrated in figures 4 and 5, the amplifier A1 6 receives, 
5 at one of its poles, the control voltage AV and compares the input voltage in 
its other pole, which comes from the circuit RC formed by the resistors R16 
and R26 and by the capacitor C26. If the voltage level at the pole of the ope- 
rational amplifier A26, which is connected to the circuit RC, drops, due to the 
discharge of the capacitor C26, to a value lower than that of the voltage AV 

10 that feeds the other pole of the amplifier A26, one obtains a logic level 1 (5V) 
at the output of the operational amplifier A26 and, as a result, the alert trigge- 
ring circuit 27 is actuated. On the other hand, if the voltage level at the pole 
of the operational amplifier A26, which is connected to the circuit RC, does 
not drop to a value lower than AV, one obtains a logic level 0 (zero) at the 

15 output of the amplifier A26, and the alert triggering circuit 27 will not take pla- 
ce. 

Considering that the transmitting unit 10 will be transmitting signals in 
the period of 15ms each second and that the receiving unit 20 will be recei- 
ving signals in the period of 10ms each second, in order for the distancing 
20 alert system to operate satisfactorily the transmitting unit 1 0 and the receiving 
unit 20 must necessarily work in phase synchronism. 

Thus, whenever the user turns on the alert system, the transmitting 
unit 10 and the receiving unit 20, a phase synchronism must be generated 
between these units by means of a process having the following steps: 



25 A) positioning the transmitting unit 10 and the receiving unit 20 con- 

nected and close to each other; 

B) turning of a key CH1 for a determined period of time; 

C) actuating the memory circuit 25; 

D) opening the key CH1 . 

30 When the second power supply 21 of the receiving unit 20 is turned 



on, it does not feed directly the PLL receiver 24 and the decoder 23, as illus- 
trated in figure 2. So, in a first moment the second control circuit 22 is at fixed 
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logic level 0 (zero), that is to say, it will not change conditions due to the me- 
mory circuit 25, herein called flip-flop circuit. 

After step A, a button (not shown) on the receiving unit should be 
maintained actuated (pressed) for about 3 seconds, maintaining the key CH1 
5 (figures 2 and 4) closed for the same period of time (step B). 

This step B enables or turns on the PLL receiver 24 and the decoder 
23, since, when the button and, consequently, the key CH1 is kept closed for 
about 3 seconds, the PLL receiver 24 receives the signal and along with it 
the identifying code from the transmitting unit 10 at least once and filters this 
10 identifying code, sending it later to the decoder 23, where it will finally be re- 
cognized. 

The signal obtained at the output of the decoder 23 is transmitted to 
the flip-flop circuit 25, which alerts its logic level at the output, actuating the 
control circuit 22. In this way, the step C is initiated. 
15 Once the step B has been completed and the step C has been initi- 

ated, the transmitting unit 10 enters in phase synchronism with the receiving 
unit 20, which means that, whenever the transmitting unit 10 is operating to 
transmit signals, the receiving unit 20 is also simultaneously operating to re- 
ceive signals. 

20 As already mentioned, the transmitting unit 10 will be functioning in 

the period of 15ms each second, whereas the receiving unit will be functio- 
ning in the period of 10 ms each second. 

The flip-flop circuit 25 may be called memory circuit because it stores 
one information bit, which is necessary to keep the control circuit 22 functio- 

25 ning. 

When the button is released, the step D begins, that is to say, the 
key CH1 is automatically opened, and the flip-flop circuit and the control cir- 
cuit 22 will be in charge of maintaining the operation of other components. 
Possible successive actuations of this button will not produce any effects on 
30 the system, since the flip-flop circuit 25 has already stored the information 
that will maintain the rest of the unit functioning. In order to deactivate or 
"erase" the signal stored in the flip-flop 25, it is enough to turn off the battery 



WO 2004/047036 



12 



PCT/BR2002/000159 



21 of the receiving unit 20. However, the process of generating phase syn- 
chronism between the transmitting unit 10 and receiving unit 20 should be 
repeated whenever the alert system is turned on. 

Once the alert system has already been put in phase, the transmi- 
5 tting unit 10 is positioned on a first body, for example, a travel bag, and the 
receiving unit is positioned on a second body different from the first one, for 
example, the user. Each second, the transmitting unit 10 transmits signals 
with identifying codes to the receiving unit 20. If these identifying codes arrive 
and are recognized by the receiving unit 20, the triggering circuit 27 is not 

10 actuated. If the user moves away from his travel bag a distance in which one 
cannot receive the identifying codes any longer, the alert triggering circuit 27 
is actuated. This alert may be auditory, visible or perceived by contact, as for 
instance by vibration. 

Thus, in order for the electronic distancing alert system in question to 

15 be satisfactorily used, some conditions have to be met, namely: 

a) The identifying code received by the decoder 23 mounted on the 
receiving unit 20 will have to be the same one transmitted by the transmitting 
unit 10, so that the latter can be recognized by said decoder 23. As already 
mentioned, this fact renders it difficult to mix signals from two or more alert 

20 systems, which may be used in conjunction, that is to say, it makes the oc- 
currence of interference difficult. 

b) Both the identifying code generated and transmitted and the 
identifying code received and decoded will be at the same frequency. This 
fact will also help in preventing interference, since, independently of the fre- 

25 quency of the carrier wave (which will be constant), each encoder 13 will ge- 
nerate a code at a determined frequency, and the receiving unit 20 will recei- 
ve only the one that is compatible, through the decoder 23. 

c) The transmitting unit 10 and the receiving unit 20 have to be in 
phase synchronism, that is to say, although the transmitting unit 10 and the 

30 receiving unit 20 remain operating during different periods of time (15ms 
each second for the transmitting unit 10 and 10ms each second for the recei- 
ving unit 20), the transmitting operation has to be simultaneous with the re- 
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ceiving operation, i.e., when the transmitting unit 10 is operating and trans- 
mitting signals, the receiving unit 20 should also be operating to receive the- 
se signals. This bring about the advantage of enabling one to use various 
alert systems simultaneously, without there being interference on the signals 
5 transmitted and received by these systems. This is because, although all of 
them are used at the same transmission and reception frequency (carrier 
wave), their respective transmitting unit 10 and receiving unit 20 will be in 
phase with each other and will only emit and receive the signals in phase, 
d) The distance between the transmitting unit 10 and the receiving 

10 unit 20 should be within the maximum pre-established limit in function of the 
range in range in transmitting and receiving the signals. As already mentio- 
ned, if the distance between the transmitting unit 10 and the receiving unit 20 
exceeds the maximum established limit, no reception of signal will take place, 
and the levels of voltage of the system drop below the control voltage AV, 

15 causing the alert triggering circuit 27 to be actuated and the alert to be emi- 
tted. 

A preferred embodiment having been described, it should be un- 
derstood that the scope of the present invention embraces other possible 
variations, being limited only by the contents of the accompanying claims, 
20 which include the possible equivalents. 



